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Abstract
Introduction. Varicose disease or chronic venous disease 
may affect all segments of the venous system but particularly 
affects the system of the inferior vena cava. More frequently, 
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What is not known yet, about the topic
At the current moment, it is not clear which histopathologi-
cal changes of the venous wall are primary and/or secondary, 
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that lead to varicose veins.
Research hypothesis
Study of the histopathological and immunohistochemical 
changes of the venous wall present along a single varicose 
saphenous vein and/or at various evolutionary stages of the 
disease could contribute to understanding the pathogenesis of 
the chronic venous disease.
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At the initial stages of varicose disease the histopathologi-
cal changes include hypertrophy and hyperplasia of smooth 
muscule cells of the media, as well as thickening of the venous 
wall due to intimal hyperplasia. It appears that primordial role 
in the pathogenesis of the disease lies on the vascular smooth 
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that secrete collagen, elastin, and proteoglycans.
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unclear what is the succession of lesionss and how they contri-
bute to the development of varicose veins. The purpose of the 
current research was to clarify histopathological and immuno-
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vein or in the saphenous veins at various evolutionary stages 
of the venous disease.
Material and methods. As object of studying served the 
varicose saphenous veins surgically removed during saphenec-
tomy. Postoperative material was collected from eight patients 
aged from 19 to 68 years and admitted for surgical treatment 
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Republican Clinical Hospital, Chisinau, Republic of Moldova. 
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patients at clinical stages CEAP
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special and immunohistochemical staining methods.
Results.  ϐ   
(subgroup 1) comprise thickening of media and intima due 
to the hypertrophy and hyperplasia of smooth muscle cells 
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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elastic components. Veins of subgroup 2 had thick media and 
intima because of presence of large amount of collagen. Sub-
group 2 showed detachment of endothelium and it replace-
ϐǤǡ ǡ
large number of microcirculatory vessels ( o).
Coclusions. At the incipient clinical stages of the chronic 
venous disease predominate the hypertrophy and hyperplasia 
of smooth muscle cells of the media. At the advanced stages a 
process of sclerosis of media and intima starts (phlebosclero-
sis). Endothelium detachment leads to the thrombus formati-
on in the venous lumen (thrombophlebitis), but the intensity 
of microcirculation at the level of adventitia increases toge-
ther with the evolution of the disease. 
Key words: chronic venous disease, varicose veins, saphe-
nous veins, microcirculation.
Introduction
Venous diseases have an incidence of 20-50% among adult 
population, representing one of the most common health pro-
blems in the world [1-3]. According to surgical tractates [4, 5], 
chronic venous disease is a term that includes functional and/
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Among peripheral vascular affections, chronic venous dis-
ease is a condition which severity was for a long time and is 
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characterized as a process of degeneration of the venous wall, 
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persistent and constant venous hypertension, with a direct 
impact on the morphological formations of the venous wall.
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Drept obiect de studiu au servit venele safene dilatate va-
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wall would explain the occurrence of permanent venous dila-
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characteristic sinuous and/or ampullary trajectory called in 
the specialized literature c. These venous dilations are 
accompanied by parietal alterations and venous hemodynam-
ic disorders [8-11]. From a clinical point of view, there are four 
stages of venous disease characterized by particular clinical 
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  I, called prevaricos, is accompanied by heavy legs, 
predominant nocturnal leg cramps, tingling, burning 
sensation or tired legs feeling;
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associated with edema in the ankle region;
  III is accompanied by skin changes (pigmentation, 
eczema);
  I is associated with lipodermatosclerosis, white 
atrophy and venous ulcers.
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of the chronic venous disease, the following clinical stages 
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In histopathological terms, microscopic morphological 
changes in the chronic venous disease [6, 15-27] are localized 
at the level of the three venous (intima, media, adventitia) tu-
nics and more frequently concern with great saphenous vein. 
Although, many works have been published on the morpho-
logical changes of varicose veins, it is still unclear what the 
succession of these lesions is, and how they contribute to the 
ϐǤǡ-
ular particularities of the varicose veins have been very little 
ϐǤ
The purpose of this study was to clarify the histopathologi-
cal and immunohistochemical changes present along a single 
varicose saphenous vein and in the saphenous veins at vari-
ous evolutionary stages of venous disease, as well as changes 
of microcirculation ( o) in chronic venous disease. 
From the information we have, multiple patch biopsy studies 
in the varicose veins are very few and with conclusions yet un-
der discussion.
Material and methods
As an object of studying served the varicose saphenous 
veins, surgically removed during the stripping saphenectomy. 
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£      
mari în cazul stadiului clinic II sau CEAP
2-3 
(sublot 1) în colora-
ìÁì£Áè£ȋ	ͳȌǡ
££-
ǤìÁè-
ǡǡ£ǡϐǡÁ
ǡÁè£Ǥ
ì £ ǡ £ è ì -
£
ÚÚìǤ-
ϐǡèÁìè
££ϐèϐ-
brilare. Fibrele de colagen, interpuse între celulele musculare 
ǡèȋ	ͳȌǤ
èϐ£
è  ϐ Ǥ £  
ϐȋ-
£Ȍ   è ǡ  Á
 ϐ
The postoperative material was collected from eight patients 
aged from 19 to 68 years admitted for surgical treatment at 
      ǲ ǳ
Republican Clinical Hospital, Chisinau, Republic of Moldova, 
during March-April 2017. Patients were familiar with the fol-
lowed investigations and signed the informed consent. The 
study has been approved by the Ethics Committee of co 
n State University of Medicine and Pharmacy, no. 
30/32 of 29.05.2014.
ϐͳͲΨ
for 24 hours. Each saphenous vein removed by stripping was 
cut into segments of 1 cm long and subsequently embedded in 
ϐǤ	ϐ
͵Ɋǡ-
tological slides, and also on silanized slides providing superior 
adhesion for immunohistochemical stains. To study the micro-
scopic structure of the saphenous veins and histopathological 
changes in case of varicose disease, the routine (hematoxylin-
eosin), special and immunohistochemical staining methods 
 Ǥ      ϐ  
ǦǡȂ
ȋƮǡ
ÚÚƮ-
ver impregnation), and the additional ones were immunohis-
Ǧ͵ͶǦȽȋn1Ͷ 
and 1ͺ, respectively, oǡ 
o, Denmark). The histo-
pathological and immunohistochemical study was conducted 
ǲǳ-
sity of Medicine and Pharmacy, Timisoara, Romania.
Microscopic examination and image acquisition was per-
formed with the Nikon Eclipse E800 microscope, using the 4x 
ͶέǡͳͲέǡʹͲέǡͶͲέǤϐ-
cant images were taken with a digital camera.
The total number of objects made and studied (microsco-
pic and immunohistochemical preparations) was 282.
Results
The study group consisted of 8 patients with chronic veno-
ǣͷ
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(subgroup 
ͳȌǡ͵ȂǦ
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(subgroup 2).
The morphological image of the venous wall of the great 
saphenous vein in the clinical stage II or CEAP
2-3
 (subgroup 1) 
in HE standard staining revealed the thickened media (Figure 
1a), the thickness of which became predominant compared 
to the other venous wall tunics. On the circumference of the 
vessel the thickening of the media was most often uniform, 
being sometimes thickened unevenly. Masson’s trichrome, 
   
ÚÚƮ   
for connective tissue evaluation. Hypertrophy of both media 
and intima were accompanied by a minimal or moderate in-
ϐǦϐǤ
 ϐ  
of the media formed cords and bundles (Figure 1d). The in-
ϐ
 ϐ  Ǥ    
ϐȋ-
pect) at the border between the media and adventitia, and in 
ϐ
48 Pc£ì oooc  no co
fragmentat (Figura 1e). Fibrele reticulare (colagenul tip III), 
ì£ǡ  Á£
£èÁǡÁ
netede (Figura 1f).
	Ǧǡϐ£
èǡ£-
re netede din grosimea peretelui venos. Sublotul 1 a prezentat 
èϐ
èǤ
ì£ǡǡÁ
ì£Á
lumenului (Figura 1b).
ì
anticorpi monoclonali CD34, care au reliefat endoteliul intact 
èȋ	ͳȌȋ 
o).
£ Á
clinice III-IV sau CEAP
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ȋʹȌǡè
Áèȋ	ʹȌǡÁè£ì-
Á£ìȋ	ʹȌǤ	
 ìè  Á  ȋ	
ʹèʹȌÁϐÁǤ£
ϐÁèϐ
hiperplaziate.
B è ǡ Á  ʹ   £ è
  ȋ	ʹȌ è Á  -
Fig. 1 £Á
2-3. 
(a) hiperplazia mediei (HE, ×2,5); (b) 
££ȋǦȽǡέʹǡͷȌǢȋȌÁȋǦ͵ͶǡέʹǡͷȌǢȋȌ
ϐǡȋ£ǡέͳͲȌǢȋȌϐǡȋ£ǡέͳͲȌǡȋȌϐÁ
ǡȋì£
ÚÚǡέʹͲȌǤ
Fig. 1  oooc  o  no  o   no n n  cnc  II o P͸Ǧ͹ ȋo 1Ȍ: ȋȌ  o 
 ȋǡ α͸ǤͻȌǢ ȋȌ c   n ϔo ȋnǦȽǡ α͸ǤͻȌǢ ȋcȌ no  o n  n ȋnǦ͹ͺǡ α͸ǤͻȌǢ 
ȋȌ  o con ϔ o  ǡ  ȋonƮ coǡ α1ͶȌǢǤ ȋȌ  o c ϔǡ  ȋcn nnǡ α1ͶȌǢ ȋȌ 
c ϔ n  ǡ  ȋ
ÚÚƮ  nonǡ α͸ͶȌǤ
ȋ	ͳȌǤϐȋ
III collagen) with different distribution were detected in the 
subendothelial basal membrane and in the media around the 
smooth muscle cells (Figure 1f).
Using actin smooth muscle antibody, a myoepithelial cells 
marker, it was possible to evaluate the smooth muscle cells 
from the venous wall thickness. Subgroup 1 showed hypertro-
phy and hyperplasia of smooth muscle cells at the subendo-
thelial layer and media. At the subendothelial layer, the actin 
had a heterogeneous distribution, perpendicular to the media, 
while at the media there was a concentric disposition around 
the lumen (Figure 1b). 
The vascular endothelium was stained immunohistochem-
ically with CD34 monoclonal antibodies, which revealed the 
intact endothelium of the intima and the endothelium of the 
vessels (Figure 1c) of the adventitia ( o).
The morphological image of the venous wall in the clinical 
stages III-IV or CEAP
4-6
 (subgroup 2) attested both media and 
intima thickened (Figure 2a), thickening due to the presence 
of large amounts of collagen (Figure 2d). Fascicles of myocytes 
of the media were thinned and fragmented into islands (Fig-
ʹʹȌ ϐǤ
ϐϐ
also detected. 
At the same time, in the subgroup 2 the endothelial desqua-
mation was observed (Figure 2f) and replacement of the en-
MJHS 17(3)/2018 49oooc c o co n
ϐǤ£ 
Áȋϐ£ȌǤ-
££
venos, unii dintre ei având vase nou formate. Adventicea a pre-
££ìȋ 
o) (Figura 2e).
ì
    £ 
ǡ è Ǧ      
ǣ£ǡ£è£ȏͶǡͷȐǤ
 ϐ   £ ϐì Á  
efectuate [28].
ǡ Á  ϐǡ   -
 ϐìèè -
ǡìϐǡǡ-
Áè£Ǥ
ϐ£è
ϐ£ǣ
ͳȌϐ£  -
ǡ£ϐèÁ£
ϐǢ
ʹȌÁè-
male;
͵Ȍ£Ǣ
ͶȌϐ££
èǢ
Fig. 2 £ÁǦ
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ǣȋȌç
ȋǡέʹǡͷȌǢȋȌȋǦȽǡέʹǡͷȌǢȋȌǡȋǦȽǡέͳͲȌǢȋȌ£Áç£ǡ£
Á£çǡȋ£ǡέͳͲȌǢȋȌÁȋǦ͵ͶǡέʹǡͷȌǢȋȌ
£ǡȋǦ͵ͶǡέʹͲȌǤ
Fig. 2  oooc  o  no  n  cnc  IIIǦI o PͺǦͼ: ȋȌ  o n n  ȋ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the thrombus formation in the lumen of the vessel (thrombo-
phlebitis). Several saphenous vein segments showed thrombi 
in the venous lumen, some of them having newly formed ves-
sels. Adventitia has presented an impressive number of ves-
sels of microcirculation ( o) (Figure 2e).
Discussion
The study of the pathogenesis of varicose disease has many 
gaps, although many hypotheses or theories have been issued 
ǣǡȏͶǡͷȐǤ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Currently, with reference to the pathophysiology, the role 
 ϐ  
is unanimously recognized, the discussions being mainly fo-
cused on establishing the primary trigger factor of the venous 
dilation.
Histopathological and immunohistochemical changes in 
ǣ
1) transient muscular hypertrophy of the media, followed 
by atrophy and progressive replacement of venous 
ϐǢ
2) thickening of the venous wall due to the intimal hyper-
plasia;
3) desquamation of the endothelial layer;
ͶȌϐ
media and adventitia;
50 Pc£ì oooc  no co
ͷȌè£ìÁ-
ventice.
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fene folosite pentru by-pass-ul coronarian [20, 29]. Hiperpla-
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èǡ-
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ǡ   -
culare netede (mai ales, ale stratului circular), care, mai apoi, 
sunt supuse unui proces de sclerozare. Celulele musculare 
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1) În stadiile clinice incipiente ale bolii venoase cronice 
£èϐ-
tede ale mediei, mai ales, ale stratului circular.
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ǡèǤ
4) Denudarea endoteliului conduce la formarea trombilor 
Áȋϐ£ȌǤ
ͷȌ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ì  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Nimic de declarat.
ì
Áè-
Ǥèϐ£
a manuscrisului.
5) increasing number of microcirculatory vessels in the ad-
ventitia.
Similar changes have been detected in the saphenous vein 
grafts used for coronary bypass [20, 29]. Intimal hyperplasia 
          ϐ-
blasts and smooth muscle cells of the media. Intimate hyper-
ϐ -
ent veins, but also across a single saphenous vein [21, 29]. 
	ϐϐ
intima and inner layer of the media, in which clear separation 
between the intima and media disappears. According to some 
authors, phlebosclerosis is a common phenomenon, especially 
in the saphenous veins, which can be explained by the high 
hydrostatic pressure [21].
As a result of increasing venous hypertension, the media 
reacts initially with hyperplasia of smooth muscle cells (espe-
cially of the circular layer), which then are subjected to a pro-
cess of sclerosis. Smooth muscle cells switch from contractile 
to synthetic phenotype, this change could trigger a process of 
ϐȏͳ͸ǡͳ͹ǡʹͲǡʹ͸ǡʹ͹ȐǤ
Adventitia, the outer tunic of the vessel, has received a 
considerable attention in the last years [15, 30]. It contains a 
heterogeneous cell population, an adrenergic nervous system, 
a lymphatic network and  o, a specialized microcir-
culation, which plays a major role in the biology and pathology 
of the vessel wall. If the vessel wall thickens, the  o 
extend deeper into the media [30]. There is a close correlation 
between the expansion of the vessels of the adventitia and the 
extension of neointima formation. The whole process appears 
ǣȋͳȌǦ
growth of neointima, probably driven by the proliferation of 
smooth myocytes of media and (2) angiogenesis-dependent 
growth of neointima. The second stage is characterized by the 
expansion of the vessels from the adventitia into the media 
and intima.
Conclusions
1) At the initial clinical stages of chronic venous disease 
predominate the hypertrophy and hyperplasia of smooth 
muscle cells, especially of the circular layer.
ʹȌϐ
ϐȋȌǤ
3) The histopathological changes of the media later extend 
to intima and adventitia.
4) The endothelial desquamation leads to thrombus for-
mation in the vein lumen (thrombophlebitis).
5) The density of microcirculation at the level of the ad-
ventitia increases with the advancement of the chronic venous 
disease.
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